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Introduction
The use of flexible ligands to form supramolecular arrays has been circumspect, due to the less predictable nature of such systems. However such flexible ligands when reacted with Ag(I) have been shown to generate the types of isomerism found in classical coordination chemistry are now being identified in coordination polymer systems, it should not be too surprising to find two different polymeric isomers in one crystal. In addition to the related AgClO 4 complex with L, we now report the AgNO 3 complex of L as the first example of two different coordination polymer chains crystallising in the same crystal.
Results and Discussion

Ligand synthesis
The ligand 2,5-bis(2-pyridylmethylsulfanylmethyl)pyrazine (L) was prepared by the thioether base coupling of 2,5-bis(chloromethyl)pyrazine and 2-(sulfanylmethyl)pyridine using a 1:2 molar ratio (Scheme 1). The chlorination of the nitrogen containing aromatic precursors was achieved by a variety of different methods with mixed results and deserves some comment. The first method involved using the standard chlorinating agent N-chlorosuccinimide, which has not always proved successful for the halogenation of pyridyl arms with low yields being obtained. 14 In our hands using benzene as a solvent, 2-methylpyridine was chlorinated to give 2-(chloromethyl)pyridine, and 2,5-dimethylpyrazine was chlorinated to give 2,5-bis(chloromethyl)pyrazine with yields of 10 and 21%, respectively. In each case, the product required purification by column chromatography.
The second method, involved using SOCl 2 and 2-(hydroxymethyl)pyridine to give 2-(chloromethyl)pyridine in a moderate yield of 63% without further purification. 15 This method was perfectly adequate for the preparation of 2-(chloromethyl)pyridine although it suffers from the need to use the unpleasant and corrosive SOCl 2 reagent. However the final method was found to be high yielding and more cost effective. This method involved using the less common but often effective chlorinating agent trichloroisocyanuric acid. 16 We obtained 2-(chloromethyl)pyridine in 90% yield, with no further purification required, from 2-methylpyridine using CHCl 3 as the solvent. Unfortunately, no reaction occurred between 2,5-dimethylpyrazine and trichloroisocyanuric acid and so the first method, although inefficient, was used to chlorinate the heterocycle.
As isolated ligand L was not analytically pure. Attempts to obtain analytically pure material using column chromatography over silica gel were ineffective. However, high-resolution electrospray mass spectrometry in conjunction with the two-dimensional HMBC and HSQC NMR experiments confirmed the successful synthesis of L. Subsequently, the ligand was reacted with AgClO 4 and AgNO 3 and formed microanalytically pure complexes. The X-ray analysis revealed that the complex was present as two structurally isomeric polymer chains within the one crystal. The asymmetric unit contained three separate residues: a water molecule and two isomeric polymer fragments 2a and 2b. With respect to the asymmetric unit, isomers 2a and 2b both contained two Ag(I) ions, two bound NO 3 -ions and one ligand (in two halves).
Polymeric isomer 2a. The two Ag(I) ions in 2a both adopted severely distorted tetrahedral arrangements, however the donor atoms surrounding each metal centre were different (Fig. 4) . The Ag (4) Each ligand in 2a was joined to an adjacent ligand by the two Ag(I) ions.
The bridging nature of the Ag(I) ions led to the formation a one-dimensional polymer, which ran along the (110) diagonal axis (Fig. 5) .
Each ligand adopted a 'three-layer' -stacked arrangement which was similar to that observed in 1. The 'three-layer' stacks differ slightly for adjacent ligands in the polymeric chain (centroid-centroid -stacking distances = 3.59 and 3.61 Å) with the pyridine rings tilted at 11.7 º from the pyrazine ring of one ligand and at 13.2 º in the neighbouring ligand, respectively. As observed for 1, the ligands alternated along the polymeric thread such that the sulfur donors were arranged diametrically opposite each other.
Polymeric isomer 2b. The two Ag(I) ions in 2b were both surrounded by the same type of donor atoms and adopted distortedtetrahedral arrangements ( Adjacent ligands were joined together by two Ag(I) ions to form a onedimensional polymer which also ran parallel to the (110) diagonal axis (Fig. 7) . The ligands in 2b were again folded into a 'three-layer' -stacked arrangement (centroid-centroid -stacking distances = 3.81 and 3.51 Å).
The strength of the -stacking was slightly different due to the difference in the tilt of the pyridine rings to the pyrazine rings in adjacent ligands ( The polymeric isomers 2a and 2b adopted very different
arrangements. An end-on view, down the (110) diagonal axis, of the two isomeric chains highlights the difference between the two structures (Fig. 9) . Furthermore, chains of 2a were linked together via weak C-H…ONO 2 intermolecular interactions to form two-dimensional sheets, as were chains of 2b. Weak C-H…ONO 2 intermolecular interactions also joined alternating two-dimensional sheets of 2a and 2b into a threedimensional network (Fig. 9) . Thus all of the NO 3 -anions were involved in weak C-H…ONO 2 intermolecular interactions within the two-and threedimensional arrays. The intermolecular interactions ranged in length from 2.37 -2.51 Å. In addition to these interactions, the NO 3 -ions of both 2a
and 2b interacted with water molecules present in the crystal structure. No intermolecular -stacking interactions were observed in the threedimensional network.
The presence of two isomers within one crystal structure was probably the result of very small energy differences between the alternative polymeric arrangements and the influence of crystal packing forces to give the most favourable packing arrangement. Similar arguments have been proposed to explain the presence of two isomeric forms of discrete coordination complexes in the same crystal. 13 In the past the observation of two isomers within one crystal appear to have mainly involved stereoisomers which differed due to the different coordination geometries adopted by the metal centre. 13 The structure of 2 appeared to be remarkable in that both the arrangement in space of the ligand and the donor atoms surrounding the Ag(I) ions differed between the two isomers. Finally, there seems to be no report in the literature of two isomeric coordination polymers occurring in one crystal. However, there is a report of two isomeric hydrogen bonded polymers in the same crystal. 24 Supramolecular isomerism has been defined as "the existence of more than one network structure for the same building blocks." 12 Under this criterion our structure, which contains only one network comprised of two different isomeric polymers, does not constitute an example of supramolecular isomerism.
Conclusion
Experimental General
The precursors 2-(chloromethyl)pyridine 16 , 2-(sulfanylmethyl)pyridine 25 and 2,5-bis(chloromethyl)pyrazine 14 were prepared by literature methods. 
X-Ray Crystallography
Diffraction data were collected on a Bruker SMART CCD diffractometer with graphite monochromated Mo-K ( = 0.71073 Å) radiation.
Intensities were corrected for Lorentz-polarisation effects 26 
